Information from the patient's point of view is essential in policy and clinical decisions. Prioritizing what patients value, need, and prefer in various aspects of a health program can be helpful in evaluating and designing hospital health care services. Objective: To examine patients' preference for attributes related to health care services and to ascertain the relative impact of attributes at hospitals in Amhara Region, northern Ethiopia. Methods: A stated-preference discrete choice experiment survey was performed in multistage, stratified, and systematic sampling of patients who visited the hospitals. Attributes were selected based on a literature review of the most important characteristics of hospital health care service and reviewed and validated with inputs from patients and researchers in the field. Attributes included in the study were waiting time, physician communication, nursing communication, drug availability, continuity of care, and diagnostic facilities. A random-effects probit model was used to perform the analysis. Results: One thousand and five respondents who received care in the outpatient and inpatient departments participated in the study. All attributes included in the study affected the choice of hospital. Patients were willing to wait up to 3.3 hours and 2.7 hours to get full drugs in the hospital and good nursing communication, respectively. The interaction terms indicate that preferences differ with the variables sex, occupation, and type of hospital. Patients expressed clear preferences in a decreasing order of all the significant attribute levels: a lot of diagnostic facilities, full drug availability, continuity of care, good nursing communication, partial drug availability, good physician communication, and shorter waiting time for the consultation. Conclusion: Different hospital care attributes had a significant and different influence on patients' choice of hospital. The study informs about patients' preferences and the trade-offs among different possible process-related attributes. Decision makers should focus on patient preferences and consider selected attributes when designating hospital services, and hence to maximize patient satisfaction.
Introduction
Examining the quality and efficiency of services given for the patient is the main concern of the public health sector, and studying patients' preferences with the quality of hospital services is an im portant method for evaluation of health services. 1, 2 Patients differ from each other in their social, biologic, or cultural characteristics as well as in their preferences, and the need for a more patient-centered approach in clinical practice and evaluation studies is widely acknowledged. Previous reports have shown that patients' preferences have significantly impacted patients' willingness to use health care services. [3] [4] [5] Hospitals should put in place priority techniques in the case of resource limitations. 6 Even though this is of powerful interest to the public, customers are not asked about their preferences and views. They are also not involved in the decision-making process. The patient's point of view is important in relation to policy and clinical decisions. Studying what patients value and need, and how patients prefer different features of hospital health care, can be valuable in evaluating and designing hospital health care services. Whenever hospital processes are reorganized or new products are designed, the needs and preferences of patients have to be considered to assess patients' priorities and their willingness to wait. The discrete choice experiment (DCE) technique is frequently applied to identify patients' preferences; 7 this is a stated-preference approach that confronts patients with hypothetical scenarios, of which only one can be chosen. Currently, this technique is applied to elicit patient preferences in hospital health care. 7, 8 The foundation of DCEs lies in the hypothesis that services can be explained with the attributes they have, and the value of a service depends on the level and nature of these attributes. 9 These attributes might explain the effect of the services on health outcomes or the process by which the services are delivered for the non-health outcomes. 10 Techniques for determining customers' preferences, as preferred by health economists, are based on random utility theory; ie, patients choose the alternative that gives them the highest utility. 10 A DCE should capture the main attributes so as to avoid concerns about the omitted attributes by the majority of the respondents. 11 DCE can quantify the relative weight of attributes and trade off between attributes that describe respondents preference in a hospital health care service. 12 DCEs also presume that each hospital service is able to be explained with different features and that these features provide different service characteristics, 13 and this approach is valuable to setting priorities in giving health care services by measuring the benefit or satisfaction from the services. Despite the Ethiopian government's efforts in improving the quality of health services delivered to the people, health services are limited and of poor quality. Making health services more congruent with patients' preferences can be done through fulfilling with different attributes. But this is difficult within the constraints of budgets. Therefore, patients may be required to choose among attributes, and this leads to the necessity of a method for assessing priorities. 6 Thus, the aim of this study was to examine patients' preferences for attributes related to hospital health care services. We were also interested in the level of patients who were willing to trade off between time and other attributes, and to determine the relative importance of these attributes.
Materials and methods study setting and design
The study was conducted in nine public hospitals that are located in the Amhara Region of Ethiopia. The Amhara Region is one of the nine regions of Ethiopia located in the northern parts of the country. This was an experimental design, as it combined different levels of attributes, for the purpose of eliciting information about the hospital characteristics in order for patients to decide between the choice of two hypothetical hospital health care services. 14 
establishing attributes and levels
The key attributes were established by the main features of patient satisfaction in hospital health care that might differ with the type of health care service. Six attributes were identified through literature review and adopted from other studies: waiting time for the consultation, physician communication, nursing communication, drug availability in the hospital pharmacy, continuity of care, and diagnostic facilities. 1, 13, 15 These attributes were reviewed and validated with outputs from patients and experts in the field, and should practically differ with the type of service provided. The attribute levels were selected to reveal the range of conditions that patients might anticipate experiencing (Table 1) .
experimental design
In this study, using a full factorial design based on the selected hospital attributes, ie, five attributes had three levels and one attribute had two levels which gave rise to a total of 486 scenarios (3 5 , 2 1 ) was not feasible. Hence, a fractional factorial design with orthogonal main effects was created by using an SPSS software version 17 (SPSS Inc., Chicago, IL, USA) in order to convert the number of scenarios to a satisfactory number in the questionnaire. Sixteen scenarios were generated, and the questionnaire was written to compare these scenarios between two hypothetical hospitals. The questionnaire consisted of eight comparisons between two hypothetical hospitals. Choice sets in the catalog were randomized prior to being written into the questionnaire. Properties of good design of the questionnaire were checked using the properties of level balance, orthogonality, and minimum overlap of attribute levels. 14 The correlation between different attribute levels was minimal as a check for orthogonality of the design.
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Patient preferences for health care services
We checked for level balance, ie, each attribute level in the questionnaire appeared approximately an equal number of times. In addition, the two hospital scenarios that rarely appeared together in a choice had the same attribute levels, which showed that there was minimum overlap.
The two hospitals were compared as they were different in their characteristics of the six attributes, and respondents had to choose between these hospitals (see the sample scenario pair in Table 2 ). According to the patients' choices between the two hospitals, we prioritized and modeled which hospital type was preferred by the patients.
The DCE questionnaire was pilot tested with 30 patients at a hospital to understand the clarity of attributes and levels, to determine whether respondents understood the task or not, and to understand how patients experienced the exercise.
sample size determination, sampling, and data collection sample size determination Sample size was determined using a formula of sample size for discrete choice models:
where p is the choice share, z is the level of statistical significance and q is failure in choice share; q=1-p; r is the number of replications; and a is the allowable error margin. Choice share p for a particular preference is a share of a single attribute over the total attribute; hence, in our case, p is 1/6. Here, 6 is the number of attributes. Let us assume 
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Berhane and enquselassie a heterogeneous population, ie, p=0.167, q=0.833. We want to be 95% confident in our result, ie, z=1.96. Our allowable margin of error is 5%. Our design had 16 replications, meaning the 16 scenarios generated from fractional factorial design changed into the 16 types of hospitals using the given attribute levels; therefore, r=16. We used a design effect value of 2 to accommodate sampling variance and 10% contingency. The final required sample size was 1,054.
sampling and data collection
In Amhara Region, we sampled nine of the 17 functional public hospitals. Public hospitals are government-owned hospitals.
The study focus was only public hospitals, as most of the population in the region use public hospitals. In this region, private hospitals are few in number and serve a lower number of people compared to public hospitals, which serve all segments of the population. Study participants were recruited from the nine selected public hospitals in Amhara Region. Ethical approval was obtained from the Institutional Review Board of College of Health Sciences at Addis Ababa University (Addis Ababa, Ethiopia). In addition, permission from the Amhara Regional Health Bureau and the respective study hospital administrators was also sought.
A multistage, stratified technique of sampling was used to select the study population. In stage 1, hospitals were stratified as referral and district. Hence, four of the seven referral and five of the ten district hospitals were selected using the lottery method. In stage 2, hospitals were stratified as outpatient and inpatient departments. Proportional allocation of the sample was done to each selected hospital and its departments according to their previous year's total patient visits for hospital services. All patients had to be at least 18 years of age and either be seeking health care at adult general, medical, or surgical outpatient departments or be patients of medical or surgical wards in an inpatient department.
We used a systematic sampling technique to select respondents among inpatients and outpatients in the selected departments. We took samples based on the average number of patients per day per selected departments everyday from Monday to Friday of the week. For the purpose of this study, every fifth patient attending an outpatient or inpatient department was taken. If the fifth patient was critically ill or died, we excluded them from the study and interviewed the next patient.
The data collector began the work by presenting the study to those present in the triage room, gave information about the study, and made appointments for the interviews. Informed consent of respondents was obtained orally, and the interviews were presented to the respondents at the end of the service, after patients had spent most of the day waiting for a consultation, lab investigation, and dispensing of drugs. The data were collected using the local language Amharic from August to October 2014.
Data analysis
The DCE data were analyzed using a random-effects probit model in STATA version 12 (StataCorp, College Station, Texas, USA), with the assumption that the distribution of the error term was normal and accounted for many observations from each respondent. 12, 17 We treated each respondent's choice between pairs as a single observation and included this in the model as the dependent variable. The dependent variable was coded as "1", which indicated the option being chosen, and "0" indicated the option not being chosen. The differences between the levels of each attribute in each pair of scenarios were considered as independent variables of the study. The variables for analysis are shown in Table 1 .
The equation of the model can be presented as: 
where ∆Y is the difference in utility between option 1 and option 2; n refers to the individual identification; c refers to the number of choice set; β 0 is the constant term included to control and test model misspecifications due to unobserved dimensions or unobserved interactions between respondents' sociodemographic characteristics and dimensions; 18 β 1 , β 2 , β 3 , …, etc are part-worth utilities; ∆WAIT, ∆PHYSICIAN, etc represent differences in attribute levels between option 1 and option 2; and εis the random error term.
Attributes such as waiting time, physician communication, nursing communication, drug availability, continuity of care, and diagnostic facilities were used to fit the main-effects model. The model baseline (reference level used for all attributes expressed in the constant) was based on poor physician and nursing communication, drug unavailability, and no continuity of care with a few diagnostic facilities in the hospital. Waiting time was treated as a continuous variable with a linear utility function.
Besides analyzing the main effects (the six main attributes), it was also hypothesized that individual characteristics, such as sociodemographic variables and type of hospital visited, could influence preference for a hospital visit. We included variables for age, sex, educational status, marital status, occupation, residence, payment status, hospital type, and patient status. Hospital type was coded as referral and district, and patient status was coded as outpatient and inpatient. To create a more parsimonious model by including the main effects and interaction terms, the insignificant variables were excluded stepwise one at a time with P-values greater than 0.10.
Marginal rate of substitution (MRS) values were calculated by dividing the coefficient values of the attributes with another attribute, in this case by the waiting time attribute. 18 Hence, attributes could be compared on a common value scale in terms of willingness to wait.
Theoretical validity of the study was examined by exploring whether the estimated parameters were in the expected sign. Having good physician communication, good nursing communication, full drug availability in the hospital pharmacy, presence of continuity of care, availability of lots of diagnostic facilities, and less waiting time for the consultation were all anticipated to increase patient satisfaction.
Estimating how much each attribute contributes to the loglikelihood of the model gives the relative impact of the attributes. This can be attained through estimating and reestimating the model by omitting one attribute at a time and estimating the difference between the full and the reduced model loglikelihoods. 19 More contribution of the attributes in the total log-likelihoods of the model, as shown by the attributes' partial log-likelihoods, indicates the attribute was more important.
Results
sociodemographic characteristics
One thousand and five responses were obtained from the target number of 1,054 questionnaires, which gave a response rate of 95.4%, and this has a potential dataset of 8,040 pairwise observations (1,005× eight questions). Of the total respondents, 580 (57.3%) were males and 209 (21%) of the patients reported themselves as illiterate. The median age of the respondents was 34 (standard deviation =13.5) years, with a range of 18-88 years. A summary of sociodemographic characteristics is presented in Table 3 .
Main-effects model
The result of the main-effects model is shown in Table 4 . The model result showed a good fit with McFadden's pseudo R 2 =0.2719. The model had sensitivity of 87.6%, specificity of 66.7%, negative predictive value of 82.67%, and positive predictive value of 74.74%. In general, the model correctly classified 77.75% of the responses.
All attributes had a significant impact on participants' decisions, as indicated by their coefficients that were significantly different from 0.
The waiting time coefficient (β=-0.773) was of a negative value, as expected, showing a higher probability of choosing a hospital with less waiting time for a consultation; this entails dissatisfaction related with longer waiting time. Coefficients (β) of the attribute levels of good physician communication (β=0.233), good nursing communication (β=2.06), full drug availability (β=2.525), a lot of diagnostic facilities (β=0.856), and the presence of continuity of care (β=0.937) were positive and larger than their respective reference attribute levels, which indicates that, by assuming everything else is equal, participants preferred to visit a hospital which had continuity of care, good physician and nursing communication, full drug availability, and a lot of diagnostic facilities. Table 4 also presents the MRS values between attributes. Calculating the value of one attribute with waiting time for consultation indicated that patients were willing to give up for that attribute if the difference was longer. Waiting time was more important than good nursing communication if the difference in waiting time was longer than 2.7 hours, 
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Berhane and enquselassie suggesting that patients would be willing to wait up to 2.7 hours for a hospital with good nursing communication.
Waiting time for consultation was more important than full drug availability and a lot of diagnostic facilities in the hospital if the difference in waiting time was longer than 3.3 and 1.1 hours, respectively, indicating that patients would be willing to wait 3.3 and 1.1 hours to be consulted in a setting with full drug availability and a lot of diagnostic facilities, respectively.
segmented model Table 5 presents the results of the segmented model. The segmented model had almost similar fit (pseudo R 2 =0.2744) with that of the main-effects model. The model had sensitivity of 84.51%, specificity of 70.74%, negative predictive value of 80.20%, and positive predictive value of 76.5%. In general, the model correctly classified 78.03% of the responses.
In the segmented model, waiting time, good physician communication, good nursing communication, full drug availability, partial drug availability, presence of continuity of care, and a lot of diagnostic facilities had an influence on patient preference in public hospital health care services. Good nursing communication, a lot of diagnostic facilities, partial drug availability, and presence of continuity of care were present in the interaction effects, demonstrating that these attributes were key for a subgroup of patients.
The statistically significant coefficients of the interaction effects indicated that preferences differed with the variables sex, occupation, and type of hospital. A hospital with good nursing communication (β=0.089) and partial drug availability (β=0.101) was preferred by farmers. Participants with no jobs preferred a hospital with partial drug availability (β=0.150). Those respondents who were from referral hospitals preferred a hospital that has continuity of care (β=0.081). A hospital with good nursing communication and a facility with a lot of diagnostic facilities were less likely preferred by female respondents.
relative impact of the attributes Table 6 presents the relative importance of attributes in the main-effects model. The results indicated that a hospital with a lot of diagnostic facilities was ranked at the top, which accounted for 65.9% of the log-likelihood. This was followed by full drug availability in the hospital, continuity of care, and good nursing communication collectively accounting for 23.5%. Interestingly, attribute levels like moderate nursing communication, some diagnostic facilities, and moderate physician communication that were not significant in the main-effects model had a negligible impact on the log-likelihood. 
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Discussion
This study examined patients' preferences in health care, focusing on patients' priorities, their willingness to wait, and relative attribute impact at public hospitals. Generally, preferences for the levels under each hospital attribute were consistent with the a priori expectation that a hospital with less waiting time that had hospital levels with good physician and nursing communication, full drug availability, and continuity of care with a lot of diagnostic facilities would be more preferred than hospital levels with poor physician and nursing communication, no drug availability, no continuity of care, and few diagnostic facilities. These directions of the coefficient values provided a check on internal/theoretical validity of the DCE model. In this study, good physician and nursing communication were among the most important characteristics of health care services preferred by respondents. Similarly, previous studies showed that patient-physician and nursing communication are the key parts of the overall quality of hospital care and treatment 20, 21 and are the key factors which enhance patient satisfaction with the health care providers. 22 This is shown by increasing patient involvement and participation in decision making regarding their treatment. 22 Another study also showed that a patient-centered approach to health care, ie, a doctor's friendly approach, would result in a high score of information and shared decision making, and that a higher educational level is associated with more patient-centered scoring. 23 Patients have also explained their preferences for physicians and nurses who demonstrate aspects of caring, time, and hope. 24 But in this study, respondents did not prefer moderate physician and nursing communication. This may indicate that respondents expected good communication and were not tolerant of moderate communication from physicians and nurses.
Full and partial drug availability in the hospital were also highly preferred by respondents in the current study. This is in line with Hanson et al's study, 2 which showed that the availability of medicines in the hospital is a predominant factor in hospital choice. This finding also suggests the highest MRSs, indicating that patients want consistent drug availability in the hospital. This is probably because lack of drugs in a hospital would force patients to purchase them outside of a hospital. This has more negative implications for time to search for the drugs, and regulation of quality and price of drugs in the private sector is not common, 25 hence drugs are expensive in such sectors. This has, specifically, a cumbersome effect in developing countries, 26 and our results also suggest consistent drug availability in the hospital can be a policy measure.
Continuity of care in the hospital was also one of the important attributes in hospital choice. This was the most valued attribute of care even in an other study of health care preference. 27 Respondents' MRSs in terms of willing to wait were moderately longer than for other attributes. Turner et al 28 also showed that when patients needed a routine checkup or had a problem causing uncertainty or a serious health problem, patients preferred to be seen by the health care provider who is already familiar with their health problem. This was also indicated by other studies in which self-reported continuity of care was strongly preferred by patients and hence was associated with higher patient satisfaction. 21, 29 Respondents preferred a lot of diagnostic facilities, but did not prefer only some diagnostic facilities in the hospital. This may be due to the option that respondents would necessarily prefer, as they would expect, a more thorough examination in a visit to a hospital with a lot of diagnostic facilities and may be willing to pay more for this. The results of interaction terms showed that preferences differed with sex, occupation, and type of hospital. A hospital with good nursing communication and partial drug availability in the hospital was preferred by farmers. Participants with no jobs preferred a hospital with partial drug availability. This may be due to jobless respondents having low expectations of drug availability in the hospital or there being too much variation in preferences of this attribute. Those respondents who were from referral hospitals preferred a hospital that has continuity of care. This may be due to respondents from a referral hospital being associated with a serious acute illness and/or chronic diseases, and hence they are in need of continuity of care for better health outcomes.
A lot of diagnostic facilities had a relatively large impact on patients' valuation of health care, although full drug availability, presence of continuity of care, and good nursing communication had relatively moderate impacts on patients' preferences and considered as relatively important attributes with a moderate impact.
There are some limitations to this study. As the experiment was done in choices made by patients in hypothetical settings instead of real-life situations, it was likely prone to hypothetical bias, but we tried to minimize the hypothetical bias by informing respondents about the importance of the study despite the hypothetical nature of the experiment and using attribute levels which is relatively certain and short for the respondents.
Another limitation is that a "neither" option was not included in the choice questionnaire. Therefore, respondents who could potentially choose the "neither" option were not included in the analysis; hence the results may not explain some of the respondents' behavior. In addition, some attributes of health care could be considered essential core features of health care and not optional extras. For example, it is hard for decision makers to trade off diagnostic facilities against medication supply.
Conclusion
The current study used a DCE to examine patient preferences for attributes related to public hospital health care services and relative attribute impacts on patients' preferences. Changes to the diagnostic facilities of a hospital are likely to have the greatest impact on patients' preferences for hospital health care. Patients had the following decreasing order of attribute impact on preference: a lot of diagnostic facilities, full drug availability, continuity of care, good nursing communication, partial drug availability, good physician communication, and waiting time for consultation.
Results from this study should, however, be considered by decision makers, to identify important features of hospital health care that are essential to patients and contribute to the understanding of preference, hence are important to enhancing patient satisfaction and compliance with treatment. Attributes that were statistically significant provide evidence that decision makers have a variety of measures available that could improve hospital quality. Stakeholders should be aware of the differences in preferences among individual patients and aim to address hospital quality with the purpose of strengthening health care practice and to maximize patient satisfaction.
Future research on the preferences for health care in a specific hospital's department/ward may be important to elicit disease-specific preferences for hospital health care. In addition, future research should also include other attributes such as cost that could have an impact on preferences.
